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[Prior Art] 

Fig. 2 is a circuit diagram showing a power supply circuit of a 
conventional high-power transistor amplifier. In the figure, reference 
numeral (1) represents a high-power field effect transistor (high-power 
FET); reference numeral (2) represents a small signal transistor for 
constituting a constant current circuit; reference numeral (3) represents a 
diode compensating for a temperature characteristic of the small signal 
transistor (2); reference numerals (4) to (8) represent resistors determining 
a voltage of a bias power supply circuit; reference numeral (9) represents a 
positive power supply voltage terminal supplying a drain current; reference 
numeral (10) represents a negative power supply voltage terminal supplying 
a gate voltage; reference numeral (11) represents a microwave signal input 
terminal to the high-power FET (1); and reference numeral (12) represents a 
microwave signal output terminal. 

An operation will now be described. In Fig. 2, the high-power FET 
(1) is supplied with the drain current from the positive power supply voltage 
terminal (9) through the resistor (4). The high -power FET (1) requires a 
current value of approximately 200mA to 2000mA, and a rated capacity of 
the resistor (4) is set to 1W to several W, taking into account derating. The 
small signal transistor (2) is determined by a current flowing from the 
positive power supply voltage terminal (9) to the diode (3), the resistors (5) 
and (6), and the resistor (4). In response to an emitter -base voltage, the 
resistor (8) operates so that the constant current flows therein. The diode 
(3) serves to compensate for the temperature characteristic of an emitter- 
base resistance of the transistor (2). A gate voltage of the high-power FET 
(1) is set in accordance with a value of the current flowing in the resistor (8) 
and a voltage value of the negative power supply voltage terminal (10), and 
a drain current thereof is determined by the gate voltage. A power supply 
impedance of a negative power supply with respect to the gate terminal of 
the high-power FET (1) is defined by the resistor (8), and accordingly, the 



- 1 - 



resistance value is set to a value of approximately several hundred CI 
required for the high-power FET (1). The reason is as follows. When the 
high-power FET (1) approaches a point attaining saturation output in terms 
of microwave signal amplification, a leakage current starts to flow from its 
gate electrode to the power supply terminal. As such, apparently, the gate 
voltage varies toward the positive side, and the drain current increases. In 
order to avoid thermal runaway of the high-power FET (1) of which gate 
voltage becomes shallow, the variation of the gate voltage needs to be 
suppressed to a minimum. The circuit shown in Fig. 2 basically aims to 
keep its drain current constant. 
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